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Pericardial Tamponade in Acute Myeloid Leukemia 
R.P. Warrier, MD,* K.R. Kini, MD,* R. Singh, MD, K. Maeda, MD,** I. Barr, MD, and 
F.M. Jara, MD*** 
We are reporting a case of acute myeloid leukemia in a 
child with pericardial effusion and cardiac tamponade, 
with a review of the literature. Morphologic and cyto-
chemical evidence was used to diagnose acute myeloid 
leukemia, and radiologic, electrocardiographic, echo-
cardiographic, cytologic, and histologic evidence con-
firmed the diagnosis of tamponade and pericardial 
leukemic involvement. Pericardiotomy and pericardial 
window drainage successfully relieved the tamponade, 
and conventional chemotherapy was used to induce a 
remission. 
I n the terminal stages of leukemia, leukemic in-
volvement o f t he heart and pericardium is common, but 
as an initial manifestation of leukemia, involvement of 
the pericardium is rare in adults and almost unknown in 
chi ldren. Inastudyof 491 casesof chi ldhood leukemia in 
Denmark (1), no pericarditis was present at the t ime of 
diagnosis. 
This report concerns the case of a 14-year-old girl who 
had signs and symptoms of pericardial effusion when 
acute myeloid leukemia (AML) was diagnosed. She 
developed cardiac tamponade, which required peri-
cardiectomy and drainage in association with chemo-
therapy and radiotherapy. 
Case Report 
A 14-year-old white girl presented to the Emergency 
Room in July 1979 with a history of epistaxis, sore throat, 
abdominal pain, vomit ing of "coffee g round" material, 
fatigue, tendency to bruise easily, and fever of one 
week's durat ion. Two weeks before she was admitted, 
the mother noted bruising, decreased appetite, and 
lethargy. A dose of penicil l in was administered at an 
outside clinic three days before admission. Her past 
history revealed two hospitalizations for joint pain in 
1973, at which t ime a diagnosis of rheumatic fever with 
carditis had been made. At that t ime, prophylactic 
penici l l in was begun. Her cardiac status remained 
normal wi thout symptoms or any evidence of cardiac 
murmurs. Her family had a significant history of hyper-
tension, as well as renal disease in a brother and von 
Willebrand's disease in a niece. 
Physical examination revealed a pale, lethargic adoles-
cent with a temperature of 35.8°F, pulse 120/minute, 
respiratory rate 40/minute, wi th moderate respiratory 
distress, orthopnea, and a blood pressure of 120/60. 
Extensive ecchymoses were noted on the legs, arms, and 
chest. Marked anterior and posterior cervical adeno-
pathy was present bilaterally. Ophthalmoscopy revealed 
bilateral retinal hemorrhages. Jugular venous pressure 
was 12 cm without Kussmaul's sign. Carotid pulsations 
were prominent, and all peripheral pulses were palpable. 
When her blood pressure was measured, a paracilox of 
14 mmHg was evident. ST was normal, S2 was split and 
mobi le, and no S3 or S4 was heard. A Grade l l /V I ejection 
systolic murmur was heard best a iongthe left parasternal 
second and third spaces. No pericardial rub was aubible. 
Decreased breath sounds were noted in the left inter-
scapular area paraspinally (Ewart sign). The liver, which 
was palpable 7 cm below the costal margin, was smooth, 
soft and nontender. No hepatojugular reflux could be 
demonstrated. The spleen was palpable 4 cm below the 
costal margin. Neurological examination was within 
normal limits. 
Laboratory investigations on admission revealed a hemo-
globin of 6.4 gm/100 ml , hematocrit of 17%, platelet 
count of 9,000/cu m m , and whi te cell count of 
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170,000/cu mm. Differential count revealed 50% myelo-
blasts (many with Auer rods), 10% polymorphonuclear 
leukocytes, 10% bands, and 20% lymphocytes. Urinalysis 
and electrolytes were normal. BUN was 26 mg/d l 
(normal, 10-26); creatinine, 1.4 mg/d l (normal, 0.6-1.3); 
PT, 13.5 seconds (control , 12 seconds); PTT, 30 seconds 
(control, 26-42seconds); LDH, 1201 u/1 (normal, 166-290); 
SGOT, 165 u/1 (normal, 9-33); SGPT, 97 u/1 (normal, 
4-40); uric acid, 10.1 mg/d l (normal, 2.5-8); calcium, 7.7 
mg/d l (normal, 8.5-10.5); and phosphate, 5.6 mg/d l 
(normal, 2.5-4). Blood glucose, total protein, a lbumin, 
globul in, and triglycerides were within normal limits. 
Chest radiograph revealed cardiomegaly with asmall left 
lower lobe infiltrate (Fig. 1). Bone marrow examina-
t ion revealed 100% cellularity with 54.6% granulocytic 
stem cells, Auer rods, Reider myeloblasts, and micro-
myeloblasts. Cytochemical analysis indicated peroxidase 
specific esterase and Sudan Black positivity. Nonspecific 
esterase was positive in 5% of the cells, and the periodic 
acid Schiff test was negative. 
The patient was admitted to the pediatric intensive care 
unit and treated with vincristine, hydrocortisone, allo-
pur inol , packed red blood cells, and platelets. Ampici l l in 
and gentamycin were administered intravenously after 
appropriate cultures had been taken. The electrocardio-
gram showed decreased voltage, elevated ST segment, 
and electrical alternans. The paradoxical pulse increased 
to 22 mmHg, and the patient cont inued to be tachypneic 
and tachycardic. Urine output decreased, and blood 
urea nitrogen increased to 37 mg /d l , creatinine to 1.6 
mg /d l . A repeat chest radiograph revealed increased 
cardiac enlargement and pulmonary congestion. Echo-
cardiogram revealed significant anterior and posterior 
pericardial effusion (Fig. 2). A Swan-Ganz catheter 
in t roduced for mon i to r ing revealed the fo l l ow ing 
values: right atr ium pressure, 16 mmHg; pulmonary 
wedge pressure, 19 mmHg; cardiac index, 2.11/min/m2. 
When the patient's blood pressure began to fall and her 
urinary output began to drop, she was taken to the 
operating room. 
Fig. 1 
Chest radiograph indicat ing enlarged heart. 
Based on the bone marrow examination, the diagnosis 
was acute myeloid leukemia, M2FAB (2). Chromosomal 
analysis of the bone marrow revealed translocation 
between chromosome 8 and 21. The karyotype analysis 
of 13 metaphase cells indicated that all cells were 
abnormal; 46XX, t(8;21) (q22;q22) was found in seven or 
more cells. 
Fig. 2 
Echogram of the heart indicat ing evidence of anterior and posterior 
pericardial effusion. 
Through a lef tanter ior thoracotomy,a pleuropericardial 
w indow was created. The pericardium was found to be 
tense, and when it was incised, the pericardial f lu id was 
clearly under high pressure. Pericardial biopsy was ob-
tained, and 500 cc of serosanguinous f luid was drained. 
The f luid showed a hematocrit of 15%, white blood cell 
count of 101,500 cu /mm with a differential count of 8% 
polycytes, 4% bands, 28% metamyelocytes, 9% mono-
cytes, 28% myeloblasts, 7% myelocytes, and 14% lympho-
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cytes. Bacterial, AFB, fungal, and viral cultures of the 
pericardial f luid were negative. The pericardial biopsy 
showed a leukemic infiltrate. When the pericardial pres-
sure was relieved, the patient's systemic arterial pressure 
rose, and her pulmonary arterial pressure fell. 
Postoperatively, the size of the cardiac silhouette de-
creased, tachypnea and orthopnea were relieved, and 
the urine output increased. The patient received con-
ventional doses of vincristine, cytosine arabinoside, and 
prednisone for induction chemotherapy. Hematological 
remission was achieved without diff iculty. 
Three months after her remission began, reaccumulation 
of pericardial f luid without cardiac tamponade was 
detected by radiographic and echographic tests, but peri-
cardiocentesis was not attempted. Her bone marrow was 
in remission at that t ime, and over 22 days she received 
2,100 rads to her heart by means of a 6 MEV x-ray 
machine and parallel opposing anterior and posterior 
beams. Her remission continued with vincristine, pred-
nisone, 6-MP and methotrexate therapy. 
Fifteen months after initial diagnosis, a leukemic inf i l -
trate was found in the right breast and conf i rmed by 
biopsy. At this t ime, the bone marrow showed 7% 
myeloblasts. The patient was again treated with reinduc-
t ion chemotherapy using vincristine, cytosine arabino-
side, and prednisone; she also received 2,600 rads to the 
right breast. The breast mass completely disappeared 
after irradiation and chemotherapy. 
However, the bone marrow relapsed 27 months later, 
and the patient died in November 1981. At this relapse, 
chromosomal analysis of bone marrow revealed five of 
12 G banded metaphase cells wi th karyotype of 46XX; 
t(8;21) (q 22; q 13). The other seven had 47XX + 1 (t 8;21) 
(q 22; q 13). Autopsy demonstrated extensive leukemic 
infi l tration of meninges, heart, lung, l iver,spleen, lymph 
nodes, and bone marrow. Petechial hemorrhages were 
present over the entire body, including the brain. Post-
mor tem b lood cultures were posit ive for Candida 
albicans. 
Discussion 
Cardiac tamponade is an unusual manifestation of acute 
myeloid leukemia (3). In the study by Koch, et al (4) of 
192 cases of acute leukemia in chi ldren, no child had 
pericarditis as a complicat ion. Battle, et al (5) and Jaffe, et 
al (6) reported one child and two chi ldren, respectively, 
w i th acute lymphocyt ic leukemia and pericardial 
effusion at the t ime of initial diagnosis. Before these 
reports, only five cases had been reported, the youngest 
patient being 15 years old (7-12). Rab and Yee (13) de-
scribed a 26-year-old man with acute lymphocytic 
leukemia and cardiac tamponade at the time of diagnosis 
who was treated with corticosteroids, 6-mercaptopurine, 
and repeated pericardiocentesis. Chia, et al (14) treated a 
19-year-old woman for tuberculosis because the initial 
evaluation of both pericardial f lu id and peripheral blood 
failed to reveal leukemia. However, when cardiac 
tamponade recurred after three months, the pericardial 
f luid and bone marrow revealed lymphoblasts. 
Pipoly and Rogers (15) discussed the presentation and 
management of a 14-year-old child with an unusual 
mye lopro l i f e ra t i ve d isorder character ized by he-
patosplenomegaly, myelofibrosis, ringed sideroblasts, 
and conversion of acute myeloblastic leukemia. The 
patient developed cardiac tamponade secondary to 
extramedullary hematopoiesis. 
The diagnosis of AML in our patient was conf i rmed by 
morphological and cytochemical studies of peripheral 
blood and bone marrow. The chromosomal analysis with 
G banding studies indicated an 8 to 21 translocation 
which has been called the "p ro to t ype " karyotype and 
may even be a "classical" karyotype for AML (16). It has 
also been reported that the presence of this karyotype 
may be correlated with the patient's long survival (16,17). 
The cell line with trisomy 1 was seen only at the last 
relapse and represented the evolut ion of the leukemia. 
Trisomy 1, which occurs in many solid tumors, is seen 
only infrequently in leukemia and is an unfavorable 
prognostic sign. 
The presence of cardiac tamponade was suggested by 
the clinical findings of distant heart sounds, cardio-
megaly, Ewart's sign, pulsus paradoxus, and the absence 
of S3 despite overt left heart failure. The diagnostic 
echocardiogram was important in the management of 
the tamponade and in detecting the degree of effusion. 
The Swan-Ganz catheter and hemodynamic measure-
ments performed in this chi ld may not always be 
necessary to conf i rm the diagnosis. Before this invasive 
procedure is performed, the risks of hemorrhage due to 
low platelets and of secondary infection in an immuno-
compromised and neutropenic host must be carefully 
considered. Aggressive, invasive moni tor ing and surgi-
cal intervention with pericardiotomy and drainage 
through a pericardial w indow were well tolerated by the 
patient. Successful emergency management of peri-
cardial effusion employed intravenous hydrocortisone 
and mediastinal irradiation (total doses ranging f rom 500 
to 1,160 rads) along with conventional antileukemic 
therapy (3,4,6). The standard treatment for cardiac tam-
ponade in leukemia is pericardiocentesis for decompres-
sion fo l lowed by radiation and steroids. We performed 
pericardiotomy in our patient because her cardiac 
function deteriorated rapidly as manifested by left heart 
failure. The desirability of obtaining tissue diagnosis was 
a secondary but important consideration in performing 
an open thoracotomy. 
59 
Warrier, Kini, Singh, Maeda, Barr, and Jara 
Acknowledgment 
We thank Dr. L. Weiss and Dr. D. Van Dyke for help with 
the chromosome studies and Kim Ellsworth and Phyllis 
Taylor for preparing the manuscript. 
References 
1, Inversen T, Leukaemia in infancy and ch i ldhood, A material of 570 
Danish cases. Acta Paediat Scand Suppl 1966;167, 
2, Bennett JM, Catovsky D, Daniel MT, Flandrin G, Gal lon DAG, 
Gralnick HR, Sultan C, Proposals for the classification of the acute 
leukaemias, FAB Co-operat ive Group, Br J Haematol 1976:33:451, 
3, Saha PK, Agrawal BV, Mishra SK, Vaish SK, Agrawal SK, Pleuro-
pericardial effusion, Ind Heart J 1977;29:165, 
4, Koch K, Reiquam CW, Beatty EC, Acute ch i ldhood leukemia, 
unusual complications. Rocky Mounta in M J 1966;63:55, 
5, Battle CU, Bonfigl io TA, Mi l ler DR, Pericarditis as the initial 
manifestation of acute leukemia. Report of a case, J Pediatr 
1969:75:692, 
6, Jaffe N, Traggis DG, Tefft M , Acute leukemia presenting wi th 
pericardial tamponade, Pediatr 1970:45:461, 
7, Roberts WC, Bodey GP, Wert lake PT, The heart in acute leukemia 
— A study of 420 autopsy cases. Am J Cardiol 1968;21:388, 
8, Haddy TB, Cardiac irradiation in ch i ldhood leukemia. Am J Dis 
Chi ld 1964;108:559, 
9, Wendkos M H , Leukemic pericarditis. Report of a case of lymphatic 
leukemia in which massive pericardial effusion was the earliest and 
most outstanding manifestation. Am Heart J 1941:22:417, 
10, Raynolds A H , Ol ive t t i , RG, Elkstrand RW, Stem cell leukemia wi th 
polyserositis. Report of a case. Blood 1966:10:81, 
11, Faivre G, Rauber G, Lamy P, Larcan A, Gi lgenkrantz JM, Leucose 
a igue avec a t te in te m y o c a r d o - p e r i c a r d i q u e : Peric ard i te 
leucemique, Presse M e d 1943:65:1857, 
12, Bouvrain Y, Piguet B, Potter M, Leucose aigue revelee par un 
tableau de pericardite aigue. Arch mai coeur 1961:54:460, 
13, Rab SM, Yee A, Initial cardiac tamponade in acute leukemia, Br 
M e d I 1967;1:612, 
14, Chia BL, CaCosta JL, Ransome GA, Cardiac tamponade due to 
leukaemic pericardial effusion. Thorax 1973:28:657, 
15, Pipoly G M , Rogers J, Cardiac tamponade resulting f rom pericardial 
extramedullary hematopoiesis, A case report and review of the 
l i terature. Cancer 1979;44:1504, 
16, Go lomb H M , Vardiman JW, Rowley JD, Testa JR, M in tz K, Correla-
t ion of clinical f indings wi th Quinacr ine-banded chromosome in 
90 adults w i th acute nonlymphocyt ic leukemia, N Engl J M e d 
1978:299:613, 
17, Sakurai M , Sandberg AA, Chromosomes and causation of human 
cancer and leukemia, XI, Correlat ion of karyotypes wi th clinical 
features of acute myeloblastic leukemia. Cancer 1976:37:285, 
60 
